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CLAIMS 

1. A method of manufacturing a semiconductor 
device, comprising the steps of: 

a) forming, on one major surface ji a substrate, 
a gate structure constituted by ^either one of a 
dummy gate electrode and a gate electrode having an 
insulating film at least on bottom/surf ace, and 
a device isolation insulating film 
so as to form a first groove divided by said dummy 
gate electrode or said ga^l&ctrode, to position said 
dummy gate electrode or iaid/gite electrode in the 
first groove, and to tdxm s/ic/ gate structure to have 

leve/1 not/ hi. 



an upper surface 



/ 



gher than an upper level 



of said device isolation /insulating film; and 

b) forming/soutce /nd' drain electrodes in the 
first groove 

laim 1, jwnerein 
said aate structure is one selected from the group 
consisting /of 




gate wiring lay 



first/ gate structure consisting of a dummy 
/ and said dummy gate electrode, and 
(d gate structure consisting of a gate 
wiring layer leaving a insulating film at least on 
bottom surface and said gate electrode, 

said dummy gate wiring layer or said gate wiring 
layer is formed on the device isolation insulating film, 
connected to said dummy gate electrode* dr said gate" " 



electrode, and crossing said first grcfove. 

3. A method according to claim/l, further 
comprising the step of respectively/f orming a source 
diffusion layer and drain diffusion layer in a surface 
region of said substrate corresponding to the first 
groove before the step of formj/ng said source and drain 

electrodes . 

4. A method according jto claim 1, further 

comprising: / I J 

the steps of, before /the step of forming said 
source and drain ele^trode^f orming a semiconductor 
film using epita*xal gr/w^h on a bottom surface of the 

first groove; and 

respectively for^Zng source and drain diffusion 



layers in s4id semiconductor film. 

5. I method /c/ording to claim 1, wherein the 
step of /orming s4'ii source and drain electrodes 

■ 4 / 

comprises : / / 

fcJrming, In one^ntire major^su-rf^ce of ^sfcid 
subs trie, a //rst thin film made of either one of a 
material co^/ituting said source and drain electrodes 
and a mat^ri/l used to form said source and drain 

electrodes;/ and 

remoJng a portion of said first thin film located 

outside the first groove by using CMP. 

6. / A method according to claim 2, wherein said 
gate structure is the first gate structure, arid - - " - 



the method further comprises the steps )of: 
removing said first gate structure to/form a 
second groove after the step of forming ^aid source and 

drain electrodes; and 

forming an insulating film, a ga^e electrode, and 
a gate wiring layer in the second groove so that said 
gate electrode divides the gate wiring, layer and 



positions between said source electrode and said drain 
electrode, and so that said inflating film is 
interposed between said gate^Wing layer and an inner 

wall of the second groove. 

/ 

7 . A method ac^eorc 

A aa4e wiring layer are 

7/ 

{lone piece by: 



to claim 6, wherein said 



gate electrode and's^- 
simultaneously formed irV 



for«in, /s.cid//in fil. »ade of either one of 
m aterial co/titut/n Aid gate wiring layer and 
material u/ed to W said gate wiring layer, on one 
entire ma/or surf*/ of said substrate; and 

reiving a /oltion of said seoond_thin--f-tl-n, 



located/ out side/ the s< 



y^eby using CMP 



8 

step o 
isolat: 



methc/d according to claim 2, wherein the 
-'/4/said gate structure and said device 

f / 

-•/sAlating film comprises: 



forming/said device isolation insulating film on 
one major sir face of said substrate; 

form/ng a third groove in said device isolation 
insulating film; 
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forming, on one entire major surface of s^fid 
substrate, a third thin film made of a materij 
constituting said gate structure; 

removing a portion of said third thin/ film located 
outside the third groove by using CMP; arid 

forming the first groove, at leas/ a part of the 
sidewall of which is constituted by said device 
isolation insulating film, so as to/cross the gate 
structure. 

9. A method according to c/aim 1, wherein said 
source and drain electrodes are/made of a metal. 

10. A method according^tc/ claim 1, wherein said 
gate structure is/the second/gate structure, and said 
gate electrode/and said^ye wiring layer are made of a 
metal . 

11. A inethod acc<£rd/ng to claim 1, wherein said 



gate structure is onfe /elected from the group 
consisting of said iu/my gate electrode and said gate 

ini tW insulating film at least on bottom 



electrode havin. 
surface 



12. A method' according to claim 11, wherein the 
step of for/ing/said gate structure and said device 
isolatiWinsu'lating film comprises forming a dummy 
wiring layer Xhich is positioned above part of said 
25 device isolation insulating film, and said gate 

structure/ and has an upper surface level higher than 
the uppet surface level of said deviceTsolation" - • - 
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insulating film. 

13. A method according to claim 12, further 
comprising the steps of, before the step of/forming 
said source and drain electrodes: 

forming a fourth thin film on one e/tire major 
surface of said substrate; 

polishing said fourth thin filnyand exposing an 
upper surface of said dummy wiring ^ayer; and 

removing said dummy wiring ifyer to form a fourth 
groove in said forth thin film, 

14. A method according to /claim 13, further 
comprises the step of/emovin/ at least a part of an 
exposed portion ot/a/J device isolation insulating 
film in the fourih dt/ove L form a eighth groove in a 
bottom of said/fourth grdbve, between the step of 
forming the /our A groo/e and the step of forming said 
source and/ drairv' electrodes . 

metKod acpordi: 
gate st^ructur^ 
ie met'ho 



ic/ording to claim 13, wherein said 
is tme dummy gate electrode, and 

1 



rther comprises^he-s-teps of, between 
the sitep of forMngjaJ^ou^^groove and the step of 
forming s/id s/urce and drain electrodes, 

ren/vinc/said dummy gate electrode to form a 
sevens groove in a bottom of said fourth groove; and 
f orm/g a gate electrode in the fourth groove. 
16. /A method according to claim 13, wherein said 
fourth /hin film is made of either one* tffi a material - 



V 
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constituting said source and drain electrodes an> 
material used to form said source and drain el/ctrodes. 

17. A method according to claim 13, further 
comprising the step of removing said fourth" thin film 
before the step of forming said source a/d drain 
electrodes . 

18. A method according to claim A3, further 
comprising the steps of, after the /tep of forming said 
device isolation insulating film a/id said gate 
structure: 

removing a portion/of skid/ device isolation 
insulating film to form a fif^h groove? and 

forming, in the f if th/#-oove, a connection wiring 
layer connected \Ao at le/s# one of said source 
electrode, sa}& drain ^fe/trode, and said gate wiring 
layer. 

19. A>method ac/co/ding to claim 18, wherein the 



step of forming sa/d yfconnection wiring layer and the 
step of firming sill source and drain electrodes are 
performed simultaneously . 

20. I A method according tocJraijn 15, further 
comprising the ysteps orr^ter the step of forming said 
device isolat/on insulating film and said gate 
structure: 

remov/ng a portion of said device isolation 
insulating film to form a fifth groove; and 

foZing, in the fifth groove, a c6rinectien wiring--. 

/ 
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layer connected to at least one of said soi/rce 
electrode, said drain electrode, and said/gate wiring 
layer, 

wherein the step of forming said/gate wiring layer 
and the step of forming said connection wiring layer 
are performed simultaneously. 

21. A method according to claim 1, wherein the 
step of forming said gate structure and said device 
isolation insulating film comprises: 

forming, on one entire major surface of said 
substrate, a third thin film made of a material 
constituting said dummy gajte wiring layer; 

forming a sixth for^^- tape red groove in said 

third thin film; / If 

forming said/devi^S isolation insulating film on 
one major surface of /said substrate; 

?tAi>i 

insulating 



removing/a portfiim of said device isolation 

l/ckled outside the sixth groove by 



using CMP; 

anisj 
simultane 
groove, 



rand 
)tropj 



1 



^lly y ^ing^ said^^jgd^eHin film to 
form said gate structure and first 
4dewall on a side surface of said device 



isolation insulating film. 

22. A m/thod according to claim 6, further 
comprising /he steps of, before the step of forming 
said insulating film and said gate wiring layer: 

dopi/g; with a conductive impurityV'a surface 



region of said substrate corresponding to the^second 
groove; and 

forming a semiconductor film on a bottom surface 
of the second groove by using epitaxial growth . 

23. A method of manufacturing a semiconductor 
device, comprising the steps of: 

forming a dummy gate wiring layer on one major 
surface of a substrate; / 

forming a semiconductor film/on an exposed surface 
of one major surface of a substrate; 

forming a semiconductor tAm on an exposed surface 
of one major surface of said substrate by using 
epitaxial growth; and 

forming, on said semiconductor film, a gate 
sidewall which is made/of /an/insulator and covers a 
side surface of said^um^gate wiring layer. 

o claim 23, further 
r the step of forming said 



24. A method accoreii^g 

/ 

comprising the steps oj. 
gate sidewall: 



yer insulating^J-irlm on oite s 



forming ah interla 
entire major LrtJL of \^ai^subs^rate; 

flattening id interlayer insulating film so as 
to expose an surface of said dummy gate wiring 

layer; 

removing/said dummy gate wiring layer to form a 
groove ; 

forminc/an gate insulating film oft- -a bottom- 



surface and a sidewall of the groove; 

forming a gate wiring layer in thfe groove. 

25. A method according to claim/24, further 
comprising the step of doping said /semiconductor film 
with a conductive impurity before/the step of forming 
said gate sidewall. 

26. A method according to yfclaim 25, further 
comprising the step of doping /a surface region of one 
major surface of said substrate and said semiconductor 
film with a conductive impuiity between the step of 
forming said gate sidewall/ and step of forming said 
interlayer insulating/f i. 

27. A method according to claim 24, wherein the 
step of forming s4id semiconductor film comprises 
epitaxially growing a/semiconductor containing a 
conductive impurity. 

28. A method according to claim 27, 
comprising /the steff of doping a surf accTregion of one 



major surface of laid substrate a*fci said semiconductor 
a cond/clive impur^ybetween the step of 



film with a uuiiujH. 

forming slid gaje sid^warfand step of forming said 
interlayerNbftSulating film 

29. A me/hod according to claim 24, wherein the 
step of form/ng said gate wiring layer comprises: 

depositing either one of a conductor and a 
semiconductor material on one major surface of said 
substrate/so as to fill the groove; and ** 
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removing a porti^R^f^said conductor or 
semiconductor maj^T§* located outside the groove. 
^30. A semiconductor device comprising: 
a substrate; 

a device isolation insulating film formed on one 
major surface^ of said substrate, 

a gate electrode formed on one major surface of 
said substrate; 

a gate wiring layer formed on said device 
isolation insulating film and connected to said gate 



electrode; 

a source 
one major sur 
via said gate 



electrode and drain electrode arranged on 
ace of said substrate to face each other 
electrode; and 



an insulating film formed on a bottom surface and 



a side surfac^ 
wiring layer; 
wherein 



of said gate electrode and said gate 
and 

aid gate electrode, said gate wiring 
layer, said source electrode, and said drain electrode 
have upper sui face levels equal to or lower than an 
upper surface p.evel of said device isolation insulating 
film. 

31. A devi\ce according to claim 30, further 
comprising a soiree diffusion layer and a drain 
diffusion layer pelow said source electrode and said 
drain electrode of said substrate. 

32. A device according to claim 3;lVVherein said 
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gate electrode and said gate wiring layer have bottom 
surfaces lower than upper surfaces of said source and 
drain diffusion layers. 

33. A device according to claim 30, wherein said 
gate electrode, said gate wiring layer, and said source 
and drain electrodes have upper surface levels equal to 



V* •+- V» £h y 



34. A device according to claim 30, wherein said 
gate electrode and said gate wiring layer have upper 
surface levels lower than upper surface levels of said 
source and drain electrodes . 

35. A device according to claim 30, wherein said 
gate electrode and said gate wiring layer have upper 
surface levels higher than upper surface levels of said 
source and drain electrodes . 

36. A device according to claim 30, further 
comprising a c onnection wiring layer connected to at 
least one of said source electrode, said drain 
electrode, sakd gate electrode, and said gate wiring 
layer on one jmajor surface of said substrate, 

said connection wiring layer having an upper 
surface level equal to or lower than the upper surface 
level of saip device isolation insulating film. 
v37. A semiconductor device comprising: 
a substSrate; 

a gate [wiring layer formed on one major surface of 
said substrate; * >% * " - 



# 
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an insulating film formed between said substrate 
and said gate wirinl layer and on a side surface of 
said gate wiring latter; 

a pair of thiil films formed by epitaxial growing a 
semiconductor on ofte major surface of said substrate, 
and arranged on tJb sides of said gate wiring layer; 

and / 

a gate sideJLll formed on said pair of thin films, 
covering said side surface of said gate wiring layer, 
and made of an insulator. 

38. A device according to claim 37, wherein a 
region of said pair of thin films between said gate 
sidewall and said substrate, a remaining region of said 
pair of thin films, and a surface region of said 
substrate in contact with the remaining region contain 
a conductive impurity. 



